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⑰FUNCTIONSAEKERNELS?

· Can we expren *function K()ask(x,y)=(p(n), ply)?

· No:the matrix(k(i,5)],==([P(i), Plet?)i=
is a Gram matrix - mustbe symmetric PSD:K30.

(nw8)

· This necessary
condition isalso sufficient:

#M (Mercer) let K: R4xRP- R be a symmetric, continuous function

such that [K(i,5));= 30x,..,mtRd.
then I Hilbert space 1 and a map p:RR*-H such that -

A

I k(x,y) =(k(x),p(y)i) vx,yen.
"feature space" "feature map"

This is an x-dimensional version of the new problem:

UPSD matrixisa Gram matrix (x1xi, yrxi(/
·Mercer's condition (PSD) is difficultto check.

However, using it, we can build new wernels from old ones

using simple Hes (HW), such as addition, exponentiation, etc.

Examples:(a) RBF k(my)-exp(-), HW
(6) Rolynomial K(y) = (1+ (x,y))" c...

Kernels arise in:
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NETWORKS

If A neuron is a composition of linear $moulinear function
2. weights

W,

input 22
W2
-->f(x) =f(w,x +w2x+w,xs) output

W3

Ky where o(t=sign(t) or #Rel or ...

#:SVMis a neuron:sign(w,x) =sign (x,x+...+waud)
we train weights wi

Bet A network isa superposition of neurons.
We main weights (hij), (WI).

2, itnee
·-> output ontokernels:

impact
·

2 ndne the first layer computes a

->- feature rap D:R*-:

* sign (W, p(x)) Sgn(4,x7
...

· ene: b(x)= I
see (un,)

3
->

k(y) = <P(), p(y)) =i,g(u,x)(n,y)⑩
&

Let's initialize all weights vij wNCo,) ind

⑭, sqn(u,n) sgn(u,y) where urNCo,In)
-lauer
-

-

=>Etesin(x,y). Re:a neural network-kernelsa
·But:after initialization, a neural network is training weights wij

-elK.

· Denamics of the prediction function is described by the

weagentKernel (NIR).
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SEE MORE IN

*symmetric non matrixA,

(6) the
7

->
r

-

i=1iaminmethe=>Ax=Bx Xx

(a) Matrixform: I -

0 T

A =UAUT Ye
·vi-

I .....

(6) Gemetric form
-Mogi

diagonal ortog.

A(c) Aination form: &-
Nu

L
,

I

An=u, = max x AxKiargmax... X: times
x unit

xz
=u!Ale -max :Ase, Un=argnce...

x1u

unit

x
j
=UsAUs - max setAr -Uz-argmax...

xt4,W
& a

s unit

= Un Aun =min GTA, UnFargmin...
a remit
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